Compared effects of ACTH, angiotensin II and POMC peptides on isolated human adrenal cells.
Human adrenocortical tissue obtained, on eight occasions, at the time of nephrectomy for renal carcinoma (outside the adrenal pole) was treated by collagenase to dissociate the cells. These were hen submitted to a short, 2-h, incubation with the N-terminal fragment (16 K) of POMC, its derivative, gamma 3-MSH, beta-lipotropin and beta-endorphin, in parallel with ACTH 1-24 (Synacthen Ciba) and angiotensin II (AII, Hypertensin Ciba). Under the influence of ACTH (10(-10) M), and AII (10(-10) M), basal glucocorticoid output, including more than 80% cortisol, was increased by factors of 3 +/- 0.51 (SEM) and 1.35 +/- 0.12 (SEM), respectively. The corresponding aldosterone responses were 1.60 +/- 0.13 for ACTH and 1.38 +/- 0.09 for AII. With the exception of gamma 3-MSH, the POMC peptides under study had no steroidogenic effect. gamma 3-MSH (10(-9) M) and AII (10(-10) M) stimulated aldosterone production to approximately similar levels of, respectively, 1.23 +/- 0.05 and 1.38 +/- 0.09 times the basal production. In contrast to AII however, gamma 3-MSH showed no apparent effect on glucocorticoid output. Steroidogenic response to ACTH was potentiated by gamma 3-MSH at a concentration of 10(-10) M which, when used alone, proved ineffective. This potentiating effect was pronounced for the aldosterone response, whereas the glucocorticoid production was hardly affected. This action ceased to be visible when the cells reached maximal stimulation by ACTH. These findings suggest that gamma 3-MSH--a portion of the 16 K fragment--may have a possible role in aldosterone secretion.